In vitro and in vivo maturation of oocytes from gonadotrophin-treated brushtail possums.
The time course of nuclear maturation of oocytes was examined in brushtail possums, Trichosurus vulpecula. Oocytes were recovered from ovarian follicles > 2 mm in diameter after pregnant mares' serum gonadotrophin/porcine luteinizing hormone (PMSG/LH) treatment (in vivo matured) or 72 hr after PMSG treatment (in vitro matured). Oocytes recovered from small (< 2 mm) and large (> 2 mm) follicles were also assessed for their ability to mature in vitro. Staining with the DNA-specific dye Hoechst 33342 was used to assess the stage of nuclear development by fluorescence microscopy. The process of nuclear maturation progressed rapidly in vivo, as oocytes collected at 20-27 hr post-LH all had a GV, but by 28-29.5 hr post-LH approximately a third of eggs were MII. By 30-hr post-LH, more than 70% of oocytes had reached MII stage and all ovulated eggs were MII. In vitro, all oocytes were at germinal vesicle stage at the start of culture. After 24 hr of culture, 67% of oocytes had progressed to metaphase I/anaphase I of meiosis. After 36 hr, 25% of oocytes had completed maturation to metaphase II, increasing to 52% after 48 hr. Maturation of oocytes after 48 hr in culture was unaffected by the presence or absence of granulosa cells, PMSG or LH/porcine follicle stimulating hormone (FSH). More oocytes from large follicles (55%) completed maturation by 48 hr than from small follicles (15%). The potential of oocytes to mature after 48 hr in culture was dependent on the follicle harvested having reaching a critical diameter of 1.5 mm.